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Abstract 
Knowledge has increasingly influence economic growth of nations of late leading to the concept of knowledge 
economy.  It is here that knowledge has became one of the factors of production and the disparities in countries 
productivity and growth are now less reliant on their abundance of natural resources than the intellectual capacity and 
quality of human capital.  Recent debate on transforming production based economy to knowledge based economy 
has give raise to the interactions between three major players i.e. the government; the university; and the industry.  
Earlier studies assumed that their presence would encourage greater knowledge intensive economic activities.  
However, recent observations indicated that this model is incomplete since the interaction between these three entities 
without the presents of a bridging agent may result in a weaker bond; and the connection among these organisations 
are rarely equals.  These gaps and inequalities could be, we believe, overcome through the insertion of a fourth pillar 
in the mould of society represented by the non-governmental organizations.  The fourth pillar provides sufficient 
influence and voice of the people since they provide avenues for communications between authorities and the people 
whom are influence by their decisions.    
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of the Asia Pacific 
Business Innovation and Technology Management Society (APBITM).” 
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1. Introduction 
 
Economy as old as the human race has helped sustained and increases human population since the 
beginning of trade.  Historically it has undergone three interrelated stages. The first stage is 
accommodating empty areas in search of new resources such as crops and livestock; followed by 
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international trading and capital movements and; finally technological and institutional innovation 
(Maddison, 2006)[1].  In all of those stages, the role of knowledge as enabler to move the wheel of 
economy is undeniable.  However, the degree of knowledge used in each stage is different and increasing 
across the stages (Houghton and Sheehan, 2000)[2].  
 
Perhaps the infusion of knowledge into economy was more pronounced during the industrial 
revolution in the eighteenth century. There is an impressive progression of research during that period and 
societies began developing and incorporating new ideas into both the economic and societal reform 
(Mokyr, 2002)[3].  The input of knowledge in the world economy accelerated thereafter and eventually 
becoming a significant component of economic growth by the late twentieth century resulting in the 
germination of ‘knowledge economy’ (Godin, 2008)[4].  Of late, knowledge in the form of intellectual 
and quality human capital have displaced abundances in natural resources as the main engine of economic 
progress (Tseng et al., 2011)[30].  In other words, creation of new knowledge and innovations and 
integrate them into people and/or equipment have become increasingly important for economic growth 
(Friedman, 2009; Lewicka, 2011)[5][30]. 
 
This phenomenon naturally generated a lot of interest especially after the attempts by Machlup in 
1962 to integrate knowledge variable into the analysis of economic performance (Godin, 2008)[4].  These 
challenges would necessitate the understanding of the core concept of knowledge economy and how it is 
made possible.  However, scholars are still debating on the structural reforms needed to migrate from the 
traditional factors of production to include knowledge variable (Etzkowitz, 2008)[6].  Several models 
have been proposed with The Triple Helix model being one of the more intensely discussed and enduring 
(Gibbons et al, 1994) [7].  However, past scholars have also overlook the influence of civil force  on the 
model since this force is increasingly affecting the outcome of social order (Lindgren and Packendorff, 
2010)[8].  We hope to plug this deficiency. 
 
 
2. Knowledge Economy 
 
Before discussing knowledge economy it is imperative to explain the concept of economic knowledge.  
Economic knowledge is defined as the situation where organizations attain, circulate, develop and create 
knowledge in a more proficient manner Houghton and Sheehan (2000)[2].  Hence, economic knowledge 
has the connotation of improving the effort and production of knowledge.   
 
Knowledge economy on the other hand refers to condition where an economy which is developed 
through the application of its knowledge diversification and capacity UNESCO (2005)[9].  The 
combination of diverse and aptitude of the knowledge owner shaped innovation thoughts and 
technologies which breed the commodity of intellectual properties and produce products of high 
convenience.   Knowledge economy thus, is an economy that is driven by the production, distribution and 
use of knowledge and information.  It provides opportunities for nations to enhance their economic 
system through the development of an efficient and effective ways of producing goods and services and 
deliver it at low costs to higher number of people.  In fact, prosperity through effective use of human 
skills and knowledge is gradually overcoming the creation of wealth obtained through natural resources 
(Friedman, 2009)[5].  
 
 
3. Actors in the Knowledge Economy 
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In every economic system there already exists knowledge assets inherited from their rich history and 
past endeavours.  However, to transform it into innovative products of value, those assets must be 
connected, deliberated and retrofitted.  This objective can be achieved if the new developmental 
techniques and acquisition; as well as extension of knowledge are combined (Kacou, 2008)[10].  In other 
words, the prospects of the knowledge based economic system can only be realized if institutional, 
economic and regulatory environment are provided to support knowledge acquisition, knowledge use and 
development; which in turn breed creativity and vibrancy for innovation to takes place.   
 
Before any structural enablers are put in place, it is imperative to identify the main players needed to 
facilitate knowledge economy.  Three main actors have been identified by scholars as necessary to 
embark on knowledge economy.  The first involves the generation, compilation, dissemination and 
accumulation of knowledge into the relevant depository institution.  Often this refers to university where 
activities involve research and development to unearth new knowledge and innovative ideas and products 
are at the most fervent Gnuschke (2001)[11].  Moreover, it is here where the type of education 
experiences that nurture active knowledge and innovative propensities which form the foundation for 
developing a competitive economies are mostly found (Romer, 2007)[12]. 
 
   The role of industry in a knowledge economy is to search and to promote collaborations for learning 
and for external partners as well as to develop linkages to provide complementary assets. These 
interactions help industry to spread the costs and risks attached with innovation. With the development of 
new products and procedures, the industry determines which activity could be completed independently, 
which activity requires collaborations with other organizations and which requires the support of 
government (Wright et. al., 2008)[13]. 
 
Governments are required to provide the necessary economic, legislative and infrastructure incentives 
and support to facilitate the interactions between universities and industry (Irawati, 2006)[14]; so that 
resources, expertise and capacities of different sectors could be pooled together to provide positive 
development of advanced goods and services (George et al., 2006)[15].  The introduction of the Bayh-
Dole Act in 1980 and the establishment of the National Science Foundation in the US is a prime example 
of the role of government in knowledge economy. 
 
 
4. Structural Alignments for Knowledge Economy 
 
Perhaps the first scholar to discuss and propose the necessary alignments of the institutional 
knowledge depository to spurred innovations: an ingredient necessary for knowledge economy has been 
the Triangle Model by Sabato (1975) [16].  The model describes the interactions between the government, 
the productive structure (Industry) and the scientific technological infrastructure (University) at the 
vertexes of the model in the coordinated way to drive innovation.  Accordingly, the strength of linkages 
between the actors at the vertexes is more important than the individual strength of each organizations 
represented in the model.  Nevertheless, according to Etzkowitz and Leydesdorff (2000) [17], the major 
role in the Triangle model has been assigned to government. This is because all the three vertexes strictly 
operate within their defined lines and government is the only actor who can support and fund the 
knowledge and innovation environment.  Moreover, the model assumes that the linkages would result in 
innovation while in most cases it is related more to knowledge instead of innovation especially in the case 
of developing economies Viotti (2002)[18]. 
 
Mode 1 and its improved version, the Mode 2 deals with the production of knowledge.  While Mode 1 
is confined to single disciplinary and solving problem at the academic context; Mode 2 focuses on 
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interdisciplinary, heterogeneity, and finding solutions for application purposes. The ‘Mode 2’ theory  
therefore, revolves around the changes in the academic base where research is buyer based and not the 
academic community based and it uses knowledge for wealth creation (Shinn, 2002)[19].  However, the 
Mode 2 model lacks empirical evidence support (Shinn, 2002)[19].  
Triple Helix Model was proposed to develop an alliance between the three major players of the 
knowledge economy i.e. the industry, the government and the academia. Their association not only 
produces innovative R&D products but also enables the capitalization of their produce for economic gain 
(Etzkowitz 2008)[6].  In this model, the role of government is to provide encouragement and support for 
entrepreneurial activities through modifications of the regulatory system.  Industries and universities 
exchange responsibilities where industries focus on the role of research, development and training; while 
the academia work on firm-creation (spin-offs), providing trained persons and support for existing firms 
(Edquist 2005)[20].  Therefore, the triple helix model gives the idea of overlapping role of each sphere 
and is best use in growing technology based economic system with university-industry-government 
collaborations.  This model espouses equal importance to the three players which according to Lavén, 
(2008)[21] is imprecise because the system of innovation is based on the relationship between university 
and industry, which gives government a very little role.  Moreover, a very important player of innovation 
networking has been neglected in this model i.e. the public or civil society.  Public or civil society 
organized under the banner of non-governmental organizations (NGOs) played the role of networking 
development and are increasingly influential in the development of innovative products (Carayannis and 
Campbell, 2009)[22].   
 
 
5. The Rise of the Fourth Pillar 
 
The collaborations of government, universities and industries, however, are not complete without 
intervention of the society.  Pillay (2005)[23] argue that social cohesion is important for both business 
and societies in achieving sustainable economy and social development.  The role of promoting the 
awareness in cluster formation and policy matters is expected to fall under purview of society.  Thus, it 
can be considered as the primary component for the development of cross-border clusters (Lindgren and 
Packendorff, 2010)[8].  Mandeville (2005)[24] had listed citizen movement as one of the organisational 
network that gaining influence in the knowledge economy era.  According to him, the growing influence 
and power obtained by the movement has been facilitated by the technology such as internet. 
 
The voice of society is much stronger when it is united under the banner of non-government 
organisations (NGOs).  Bendell (2000)[25] define NGOs as groups who purpose are to promote 
environmental or social goals rather than achievement, protection of economic or political power.  Stohl 
and Stohl (2010)[26] points out that although the implementation of policy is outside the power of NGOs, 
they have the capabilities to pressurize individual nation states by calling for boycotts, embargos or 
sanctions.  Governmentality theory suggests that the government may achieve two benefits by 
incorporating non-governmental actor as part of their governance space; resources such as skills, 
knowledge and networks can be channelled and increase control in addressing problems such as social 
exclusion and unsafe neighbourhood (Miller et al, 2009)[27]. 
 
Apart from the capability to influence policy making, perhaps the other role that NGOs played in 
building the knowledge economy has been the provision of information and establishment of a supportive 
links between network and the public (Stohl and Stohl, 2010)[26].  Additionally, NGOs have become a 
bridge that connects corporations and increasingly universities and governments with the society.  They 
use their knowledge and reputation to help corporations realized their community program and provide 
information for market capitalization (Hansen and Spitzeck, 2011)[28].  
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6. Discussion 
 
The overlapping role of industry, government and academia in Triple Helix model has resulted in a 
hybrid organisation at the intersection.  However, the interaction between these three entities without the 
presents of a bridging agent may result in a weaker bond.  According to Etzkowitz (2008)[6], spirals 
connecting the three organisations are rarely equals. This resulted in creation of two different regimes; the 
laissez-faire and statist.  In the laissez-faire regime, industry will be the key forcer in innovation whilst 
the other two organisation act as a support team.  This is different in statist regime whereby the 
government led the innovation process.  The inconsistency of the innovation leader will result in 
ineffective knowledge production and thus failure in transferring the knowledge to society. This is 
because; both government and industry have different interest when it comes to the end result of the 
innovation.  
 
In order to balance the power and influence between government and the industry, role of societies 
have to be added into the model.  However, the number of society is too large and their voice may 
become too random.  In this case, NGOs is the best organisations to represents the diversification of 
societies, but it must be establish in a formalized structure and register with the government. This is to 
ensure that their establishment is recognized by the industry, government and university which will 
increase their influence and strengthen the people voice. The combination of these four factors can 
definitely create a better environment for knowledge transfer and other innovation activity as now; there 
will be two ways of communications between the authorities and people at large.  However, it must also 
be noted that the injection of the fourth pillar into the Triple Helix Model, should be done in a careful 
manner as the interactions between NGOs which represent different layer of societies; and country 
evolved differently.  Therefore, the coordination in the plurified civil society cannot be centrified rather it 
works in the form of connections among variously coded communications.  Further exploration to 
identify the roles and needs of different stakeholders with focus on public as an end user would provide 
better guide in transforming a production based economy into knowledge intensified economy. 
 
 
References: 
 
[1] Maddison, A. (2006), “The World Economy”, Organisation for Economic Co-operation and Development, 
OECD Publishing - Business & Economics, 1, 1- 653. 
[2] Houghton, J. and Sheehan, P. (2000), “A Primer on the Knowledge Economy”, Melbourne: Centre 
for Strategic Economic Studies, Victoria University. 
[3] Mokyr, J. (2002), “Thinking about Technology and Institutions”, Paper presented at the 
Macalester International College Roundtable, 10-12 October, 2002, 1-32. 
[4] Godin, B. (2008), “The Knowledge Economy: Fritz Machlup’s Construction of the Synthetic 
Concept. Working Paper No. 37, Project on the History and Sociology of S&T Statistics. Montreal, 
Quebec, Canada. 
[5] Friedman, T.L. (2007), The World is Flat: A Brief History of the Twenty First Century, Farrar, 
Straus and Giroux: MacMillan Inc. 
[6] Etzkowitz, (2008). The Triple Helix: University–Industry–Government Innovation in Action. New 
York and London: Routledge. 
[7] Gibbons, M., C., L., Nowotny, H., Schwartzman, S., Scott, P. and Trow, M. eds. (1994) The New 
Production of Knowledge: The Dynamics of Science and Research in Contemporary Societies. 
London, Sage 
535 Low Hock Heng et al. /  Procedia - Social and Behavioral Sciences  40 ( 2012 )  530 – 536 
[8] Lindgren, M. and Packendorff, J. (2010). A framework for the integration of a gender perspective 
in cross-border entrepreneurship and cluster promotion programmes. Quadruple Helix reports 
2010:6, ISBN 978-91-979487-5-3. 
[9] UNESCO (2005). Towards knowledge societies: UNESCO world report 
[10] Kacou, A. (2008), “Achieving Growth with Equity”, Resident Representative UNDP, UNDP 
Nigeria Human Development Report.  
[11] Gnuschke, J. (2001), “Intellectual Property and Economic Development”, Business Perspective, 
Summer/Fall 
[12] Romer,M.P. (2007), “Economic Growth” The Concise Encyclopaedia of Economics, David R. 
Henderson, Liberty Fund at www.stanford.edu/~promer/EconomicGrowth.pdf. 
[13] Wright, M., Clarysse, B., Lockett, A., and Knockaert, M. (2008), “Mid-range universities’ 
linkages with industry: Knowledge types and the role of intermediaries”, Research Policy, 37(8), 
1205-1223. 
[14] Irawati, D. (2006), “Understanding the Triple Helix Model from The Perspective of the 
Developing Country: A Demand or A Challenge for Indonesian Case Study”? MPRA Paper 5829, 
University Library of Munich, Germany, revised 10 Aug 2007, 1-15. 
[15] George, I., Annabatette, W., Bidemi, C. and Felicity, T. (2006), “The Untapped opportunity : How 
Public Private Partnerships can advance Education For All”, Academy for Educational 
Development, 1-63. 
[16] Sábato, Jorge (1975), El Pensamiento latinoamericano en la problematica ciencia-tecnologia-
desarrollo-dependencia, Editorial Paidos, Buenos Aires, Argentina in Etzkowitz, H., and 
Leydesdorff, L. (2000). The dynamics of innovation: from National Systems and ‘‘Mode 
2’’ to a Triple Helix of university–industry–government relations, Research Policy, 29, 109-123. 
[17] Etzkowitz, H., and Leydesdorff, L. (2001). ‘The Transformation of University-industry-
Government Relations”, Electronic Journal of Sociology, ISSN: 11983655. 
[18] Viotti, E.B. (2002) “National Learning Systems: A New Approach on Technological Change in 
Late Industrializing Economies and Evidences from the Cases of Brazil and South Korea”, 
Technological Forecasting and Social Change, 69(7), 653-680.. 
[19] Shinn, T. (2002) “The Triple Helix and New Production of Knowledge: Prepackaged Thinking on 
Science and Technology”, Social Studies of Science, 32(4), 599-614. 
[20] Edquist, C. (2005) “Systems of Innovation: Perspectives and Challenges”. In: Fagerberg, J., 
Mowery, D. and Nelson, R., eds. The Oxford Handbook of Innovation. Oxford, Oxford University 
Press, 181-208. 
[21] Lavén F (2008), “Organizing innovation: How policies are translated into practice”, Doctoral 
Thesis, Göteborg University 
[22] Carayannis E. G. and Campbell D. F. J. (2009), “Mode 3 and Quadruple Helix: toward a 21st 
century fractal innovation ecosystem”, International Journal of Technology Management, 46(3-4), 
201-234. 
[23] Pillay, H. (2005), “Knowledge and Social Capital”, In D. Rooney, G. Hearn & A. Ninan (Eds.), 
Handbook on the Knowledge Economy, Cheltenham: Edward Elgar Publishing, 290. 
[24] Mandeville, T. (2005). Collaboration and the Network Form of Organizatin in the Knowledge-
based Economy. In D. Rooney, G. Hearn & A. Ninan (Eds.), Handbook on the Knowledge 
Economy (pp. 290). Cheltenham: Edward Elgar Publishing. 
[25] Bendell, J. (Ed.). (2000). Terms for Endearment: Business, NGOs and Sustainable Development. 
Sheffield: Greenleaf Publishing 
[26] Stohl, M., & Stohl, C. (2010). Human Rights and Corporate Social Responsibility: Parallel 
Processes and Global Opportunities for States, Corporations, and NGOs. Sustainability Accounting, 
Management and Policy Journal, 1(1), 15. 
536   Low Hock Heng et al. /  Procedia - Social and Behavioral Sciences  40 ( 2012 )  530 – 536 
[27] Miller, C., Howard, J., Mateeva, A., Petrov, R., Serra, L., & Taylor, M. (2009), “Toward a 
Typology of Civil Society: Understanding Non-Government Public Action”, Civil Society in 
Comparative Perspective, 26, 71-103. 
[28] Hansen, E., & Spitzeck, H. (2011), “Measuring the Impacts of NGO Partnerships: The Corporate 
and Societal Benefits of Community Involvement”, Corporate Governance, 11(4), 415 - 426. 
[29] Hazlina Abdul Kadir,  Reza Masinaei,  Nasim Rahmani (2011) , Long-Term Effects of Bank 
Consolidation Program in a Developing Economy, Journal of Asia Pacific Business Innovation 
and Technology Management .Volume 1, No. 1, P20-30 
[30] Tseng  ML, Wu WW, Lee CF. Knowledge Management Strategies in Linguistic Preferences. 
Journal of Asia Pacific Business Innovation and Technology Management , 1(1) , 60-73 
 
